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* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 

[Utility model registration claim] 

[Claim 1] The resistance component which adjoins at least one resistance component 
and external conductivity member is insulated. Even if it is an 

overcurrent-protection device equipped with the insulating layer for insulating this 
resistance component from this external conductivity member and this ** cannot be 
found, and one resistance component The 2nd conductive member arranged on this front 
face of this current detector element that counters the 1st conductive member is 
included, (a) a current detector element, the 1st conductive member arranged on 
the front face of (b) this current detector element, and (c) -- this -- here in 
order to connect the 1st and 2nd conductive members electrically, a micro baia hole 
is used, this resistance component that adjoins mutually this this external 
conductivity member (a) the resistance component which this adjoins by at least 
one micro baia hole this with the 1st conductive edge which connects 
electrically [ one ] of the 1st and 2nd conductive members (b) -- this -- an 
overcurrent-protection device including the 2nd conductive edge which connects 
electrically the conductive member of this another side of the resistance component 
which this adjoins by at least one micro BAIA hole insulated from the 1st conductive 
edge. 

[Claim 2] Said current detector element is an overcurrent-protection device 
according to claim 1 which is made of the conductive compound ingredient which has a 
forward heat multiplier. 

[Claim 3] Said micro BAIA hole is an overcurrent-protection device according to 
claim 1 which has the diameter of less than 80 micrometers. 

[Claim 4] said micro BAIA hole is an overcurrent-protection device according to 
claim 1 which is a conductive blind hole. 

[Claim 5] Said micro baia hole is an overcurrent-protection device according to 
claim 1 which is a conductive laying-under-the-ground hole. 

[Claim 6] Said micro BAIA hole is an overcurrent-protection device according to 
claim 1 which is filled up with conductive gel or is processed with electroplating 
or nonelectrolytic plating. 

[Claim 7] The overcurrent-protection device according to claim 1 further equipped 
with FR4 glass-fiber substrate. 

[Claim 8] Said micro BAIA hole is an overcurrent-protection device according to 
claim 1 etched by the laser beam of low energy. 

[Claim 9] Said micro BAIA hole is an overcurrent-protection device according to 
claim 1 etched with the ion plasma. 

[Claim 10] Said conductive compound ingredient which has said forward heat 
multiplier is an overcurrent-protection device containing a polymer and a conductive 
filler according to claim 2. 

[Claim 11] Said polymer is an overcurrent-protection device according to claim 10 
which is crystallinity or amorphism nature and is chosen from the group which 
consists of polyethylene, polypropylene, polyolefine, a PORIPIRO pyrene acid, epoxy 
resins, and those mixture. 

[Claim 12] Said conductive filler is an overcurrent-protection device according to 
claim 10 chosen from carbon black, carbide, and the group that consists of those 
mixture. 

[Cl aim 13] Said 1st and 2nd conductive members are overcurrent-protection devices 
according to claim 1 chosen from the group which consists of copper, nickel, zinc, 
silver, gold, and those alloys. 

[Claim 14] It is an overcurrent-protection device equipped with a resistance 
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component, an external conductivity member, and the insulating layer for insulating 
this resistance component from this external conductivity member. This resistance 
component (a) current detector element, The 2nd conductive member arranged on this 
front face of this current detector element that counters the 1st conductive member 
is included, (b) the 1st conductive member arranged on the front face of this 
current detector element, and (c) -- this this external conductivity member -- 
(a) — at least one micro baia hole — this resistance component this with the 
1st conductive edge which connects electrically [ one ] of the 1st and 2nd 
conductive members The 2nd conductive edge which was insulated from the 1st 
conductive edge and which connects electrically the conductive member of this 
another side of this resistance component by at least one micro BAIA hole is 
included, (b) this here This micro BAIA hole is an overcurrent-protection 
device etched with the laser beam or ion plasma of low energy, 
[claim 15] Said current detector element is an overcurrent-protection device 
according to claim 14 which is made of the conductive compound ingredient which has 
a forward heat multiplier. 

[Claim 16] Said micro BAIA hole is an overcurrent-protection device according to 
claim 14 which has the diameter of less than 80 micrometers. 

[Claim 17] said micro BAIA hole is an overcurrent-protection device according to 
claim 14 which is a conductive blind hole or a conductive laying-under-the-ground 
hole. 

[Claim 18] Said micro BAIA hole is an overcurrent-protection device according to 
claim 14 which is filled up with conductive gel or is processed with electroplating 
or nonelectrolytic plating. 

[Claim 19] The overcurrent-protection device according to claim 14 further equipped 
with FR4 glass-fiber substrate. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 

;oooi] 

[The technical field to which a design belongs] 

This design is related more with the overcurrent-protection device which has a 
multilayer circuit in a detail about an overcurrent-protection device. 
[0002] 

[Description of the Prior Art] 

The method of preventing a situation whenever [ overcurrent or hyperthermia ] is 
becoming still more important about the application (for example, a cellular phone, 
a laptop computer, a pocket camera, and PDA "personal digital information device") 
of the public of a present-day pocket mold electronic product. 
[0003] 

The overcurrent-protection device of the conventional technique for dc-batteries has 
very many classes, and a heat fuse, a bimetal insurance cut-out, or a PTC (positive 
temperature coefficient) overcurrent-protection device is mentioned. Here, the PTC 
overcurrent-protection device (this is characterized by the advantage, like there is 
reusable dependability stabilized with heat sensitivity, without replacing) is 
widely used in a secondary dc-battery like the dc-battery for overcurrent 
protections especially a nickel-MH dc-battery, and a lithium dc-battery. 
[0004] 

The conductive compound ingredient which has a forward heat multiplier as the 
current detector element is used for a PTC overcurrent-protection device, when the 
resistance of a PTC conductivity compound ingredient has sharp susceptibility to 
temperature by the usual operating condition, resistance of a PTC 
overcurrent-protection device can be made a very low value, and, thereby, the usual 
actuation of a circuit is attained. However, if whenever [ overcurrent / resulting 
from unsuitable use of a dc-battery / or hyperthermia ] happens, the resistance of a 
PTC overcurrent-protection device will rise by tens of thousands times to a high 
resistance condition (for example, 104-ohm **) suddenly,, an excess current will 
offset it conversely by one side, and the purpose which protects a circuit component 
and a dc-battery by this will be filled. 
[0005] 
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The conventional overcurrent-protection device as shown in drawing 1 consists of the 
resistance component 10, an up insulating layer 104, a lower insulating layer 105, 
and external conductivity members 106 and 107. The resistance component 10 contains 
the current detector element 101, the 1st conductive member 102, and the 2nd 
conductive member 103. On the front face of the 1st conductive member 102 and the 
2nd conductive member 103, the optical mask hole 108 and 108' which were insulated 
exist, respectively. Although two insulating layers 104 and 105 are arranged, 
respectively on the front face of the 1st conductive member 102 and the 2nd 
conductive member 103, two external conductivity members 106 and 107 are arranged on 
two front faces of insulating layers 104 and 105, respectively. The front face of 
two external conductivity members may be etched in order to form two insulating 
regions 109. Two insulating regions 109 divide two external conductivity members 106 
and 107 into two conductive edges. 

Finally, it is on the front face of two external conductivity members 106 and 107, 
and mechanical punching is given to the spot corresponding to the location where two 
insulated optical mask holes 108 and 108 1 are arranged, and two through holes 110 
and 111 are formed. Then, two through holes 110 and 111 are filled with conductive 
restoration gel, or are processed by electroplating. 
[0006] 

in order to make the application of SMT (surface mount technology) suit, the 1st 
conductive member 102 and the 2nd conductive member 103 need to serve as structure, 
in an electronic SMT device, electroplating of the 1st and 2nd conductive members is 
punched and carried out, and they are cut in the through hole of a hemi cycle (for 
example, patent reference 1 reference.). Furthermore, with another electronic SMT 
device, this device is formed by the multilayer laminating, hole punching, 
electroplating, and cutting (for example, patent reference 2 reference.). However, 
the hole which has a comparatively big diameter produces it a tooth space not only 
generates the above-mentioned through hole obtained by mechanical punching and 
electroplating on the front face of a device, but, and it becomes impossible for 
this to reduce the size of a device as a matter of fact. Moreover, the stress 
applied inside the device in punching produces distortion of the structure of a 
device, in the basis of an inclination which is going to reduce the size of an 
electron device, the size of a device is reduced from 0805 (die-length x width of 
face) to 0603, and also needs to reduce the diameter of a through hole according to 
it. Nevertheless, in addition, the thickness of a cutting blade is larger than the 
diameter of a through hole, or the effective tooth space which exists in a through 
hole after cutting is too small to carry out a soldering process. 
[0007] 

Furthermore, the perfect metal side is being used for other electronic SMT devices 
as an alternative of the approach of cutting the hole punching, electroplating, 1st 
[ continuing ], and 2nd conductive members (for example, patent reference 3 
reference.). However, such an approach of using a metal side perfect as a surface 
mount device of small size needs to cut a device before electroplating so that 
electroplating to the flank of a device may become easy. The left-behind usable 
tooth spaces decrease in number after cutting, while a device ingredient is 
processed in an electroplating tank, it a little becomes easy to break and, thereby, 
processing becomes a little difficult. Therefore, such an approach is not suitable 
to mount a device with small size. 
[0008] 

[Patent reference 1] 

U.S. Pat. No. 5,852,397 specification [0009] 
[Patent reference 2] 

U.S. Pat. no. 6,377,467 specification [0010] 
[Patent reference 3] 

U.S. Pat. No. 6,023,403 specification [0011] 
[Problem(s) to be solved by the Device] 

An internal component is also smaller and it is necessary to carry out as the size 
of a portable electronic product becomes small. Therefore, this design is offering 
the solution for such a demand. 
[0012] 

One purpose of this design is offering the overcurrent-protection device which has 
the conductive blind hole and laying-under-the-ground hole for reducing the size of 
an overcurrent-protection device in an effective mode. 
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[0013] 

Since the required tooth space is reduced and internal stress is further applied 
before for mechanical punching, another purpose of this design is offering the 
overcurrent-protection device which forms the micro baia hole of a smaller diameter 
using laser punching or the ion beam plasma-etching method all over punching so that 
it may prevent distortion arising in a device. 
:0014] 

^Means for Solving the Problem] 

The overcurrent-protection device of this design At least one resistance component, 
It is an overcurrent-protection device equipped with the insulating layer for 
insulating the resistance component which adjoins an external conductivity member, 
and insulating a resistance component from an external conductivity member. The 1st 
conductive member by which at least one resistance component has been arranged on 
the front face of (a) current detector element and (b) current detector element, (c) 
the resistance component which adjoins mutually here including the 2nd conductive 
member arranged on the front face of the current detector element which counters the 
1st conductive member in order to connect the 1st and 2nd conductive members 
electrically, a micro BAIA hole is used. This external conductivity member (a) The 
1st conductive edge which connects electrically [ one ] of the 1st of the resistance 
component which adjoins by at least one micro baia hole, and the 2nd conductive 
member, (b) Thereby, the above-mentioned purpose is attained including the 2nd 
conductive edge which connects electrical ly the conductive member of another side of 
the resistance component which adjoins by at least one micro baia hole insulated 
from the 1st conductive edge. 
[0015] 

The current detector element may be made of the conductive compound ingredient which 

has a forward heat multiplier. 

[0016] 

A micro baia hole may have the diameter of less than 80 micrometers. 
[0017] 

A micro BAIA hole may be a conductive blind hole. 
[0018] 

A micro BAIA hole may be a conductive laying-under-the-ground hole. 
[0019] 

A micro BAIA hole is filled up with conductive gel, or may be processed with 

electroplating or nonelectrolyti c plating. 

[0020] 

You may have FR4 glass-fiber substrate further. 
[0021] 

A micro BAIA hole may be etched by the laser beam of low energy. 
[0022] 

A micro BAIA hole may be etched with the ion plasma. 
[0023] 

The conductive compound ingredient which has a forward heat multiplier may also 

contain a polymer and a conductive filler. 

[0024] 

A polymer is crystal! inity or amorphism nature and may be chosen from the group 
which consists of polyethylene, polypropylene, polyolefine, a poripiro pyrene acid, 
epoxy resins, and those mixture. 
[0025] 

A conductive filler may be chosen from carbon black, carbide, and the group that 

consists of those mixture. 

[0026] 

The 1st and 2nd conductive members may be chosen from the group which consists of 

copper, nickel, zinc, silver, gold, and those alloys. 

[0027] 

The overcurrent-protection device of this design A resistance component and an 
external conductivity member, it is an overcurrent-protection device equipped with 
the insulating layer for insulating a resistance component from an external 
conductivity member. A resistance component (a) A current detector element and the 
1st conductive member arranged on the front face of (b) current detector element, 
(c) The 2nd conductive member arranged on the front face of the current detector 
element which counters the 1st conductive member is included. An external 
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conductivity member (a) The 1st conductive edge which connects by at least one micro 
baia hole electrically [ one ] of the 1st of a resistance component, and the 2nd 
conductive member, (b) The 2nd conductive edge which was insulated from the 1st 
conductive edge and which connects the conductive member of another side of a 
resistance component electrically by at least one micro BAIA hole is included. Here 
A micro BAIA hole is etched with the laser beam or ion plasma of low energy, and, 
thereby, the above-mentioned purpose is attained. 
[0028] 

The current detector element may be made of the conductive compound ingredient which 

has a forward heat multiplier. 

[0029] 

A micro BAIA hole may have the diameter of less than 80 micrometers. 
[0030] 

A micro BAIA hole may be a conductive blind hole or a conductive 

laying-under-the-ground hole. 

[0031] 

A micro BAIA hole is filled up with conductive gel, or may be processed with 

electroplating or nonelectrolytic plating. 

[0032] 

You may have FR4 glass-fiber substrate further. 
[0033] 

[The gestalt of implementation of a design] 

in order to attain the above-mentioned purpose, and in order to avoid the fault of 
the conventional technique, this design indicates an overcurrent-protection device 
equipped with at least one resistance component, external conductivity member, and 
at least one insulating layer. A resistance component contains a current detector 
element, and the 1st conductive member and the 2nd conductive member. The 1st 
conductive member is arranged on the front face of a current detector element. The 
2nd conductive member is arranged on the front face of everything but a current 
detector element, in order to connect electrically those 1st conductive member and 
those 2nd conductive member, a conductive laying-under-the-ground hole is used for 
an adjoining resistance component. An external conductivity member includes the 1st 
conductive edge and the 2nd conductive edge, in order to connect electrically either 
the 1st of an adjoining resistance component, or the 2nd conductive member, a 
conductive blind hole is used for the 1st conductive edge. And in order to connect 
other conductive members of an adjoining resistance component electrically, a 
conductive blind hole is used for the 2nd conductive edge. An insulating layer is 
used in order to insulate an adjoining resistance component and to insulate a 
resistance component from an external conductivity member. 
[0034] 

This design is explained according to a drawing. 
[0035] 

Drawing 2 a - drawing 2 e shows the flow chart for manufacturing the 
overcurrent-protection device by the 1st operation gestalt of this design, if 
drawing 2 a is referred to to the 1st, the resistance component 20 containing the 
current detector element 201, the 1st conductive member 202, and the 2nd conductive 
member 203 will be formed in it. The current detector element 201 is produced from 
the conductive compound ingredient which has at least one type of a polymer and an 
electric conduction filter and which has a forward heat multiplier. A polymer may be 
crystal linity or amorphism and is chosen from the group which consists of 
polyethylene, polypropylene, polyolefine, a polypropylene acid, epoxy resins, and 
such mixture. A conductive filter is distributed by homogeneity within a polymer. By 
applying a laser punching technique to this design, an electric conduction filter 
needs to choose the electrical conducting material (for example, conductive carbon 
black, carbide, or such mixture) which may be heat-treated by laser, carbide may be 
tungsten carbide or titanium carbide. Furthermore, since the heat sensitivity and 
electric stability of a conductive compound are increased, a conductive compound 
ingredient may contain further additives, such as a photoini tiator , a cross linking 
agent, a coupling agent, a dispersant, a stabilizer, an antioxidant, and a 
non-conductive filter. The 1st conductivity member 202 and the 2nd conductivity 
member 203 are produced from a metallic foil (copper, nickel, zinc, silver, gold 
and these alloys), and may be manufactured by electroplating, nonelectrolytic 
plating, or the laminating technique. Chemical etching is used and arrangement of 
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two conductive members is specified. 
[0036] 

As shown in drawing 2 b, the insulated optical mask hole 204 is etched by optical 
exposure and the development on the 1st conductive member 202. Then, as shown in 
drawing 2 c, coating of the 1st conductive member 202 is carried out by the 
insulating layer 205, and the 3rd conductive layer 206 is formed in the upper part 
of an insulating layer 205. The 3rd conductive member 206 is formed of 
electroplating, nonelectrolytic plating, or a laminating. As shown in drawing 2 d, 
1st optical mask hole 207a and 2nd optical mask hole 207b may be formed by etching 
on the 3rd conductive member 206, and alignment of the 1st optical mask hole 207a is 
perpendicularly carried out using the optical mask hole 204 where the 1st conductive 
member 202 was insulated. 
[0037] 

Furthermore, as shown in drawing 2 e, an insulating region 208 is formed by etching 
on the 3rd conductive member 206. An insulating region 208 is divided into 1st 
electric conduction edge 206a and 2nd electric conduction edge 206b. Then, it 
impresses through each of 1st optical mask hole 207a and 2nd optical mask hole 207b, 
an insulating layer 205 and the current detector element 201 are etched, two micro 
BAIA holes are formed, and subsequently, a carbon-dioxide laser beam or the ion 
plasma is filled up with conductive gel, or is processed by electroplating or 
nonelectrolytic plating, and forms 1st conductive micro BAIA hole 209a and 2nd 
conductive micro BAIA hole 209b. when alignment is carried out at right angles to 
the optical mask hole 204 where 1st optical mask hole 207a was insulated and it is 
processed by laser etching, a laser beam penetrates an insulating layer 205 and the 
current detector element 201, and, thereby, 1st micro BAIA hole 209a may be 
penetrated to the 2nd conductive member 203 and the 3rd conductive member 206. 
However, since the laser impressed to 2nd mask hole 207b can penetrate only an 
insulating layer 205 therefore, 2nd micro BAIA hole 209b can connect electrically 
the 1st conductive member 202 and the 3rd conductive member 206. The micro BAIA 
holes 209a and 209b are arranged inside an overcurrent-protection device, one edge 
of these holes has contact to an internal conductivity member, and the structure of 
the above-mentioned overcurrent-protection device exposes it outside, in order that 
another side may connect an external circuit with an internal conductivity member 
electrically. These are called a conductive blind hole to coincidence. Please care 
about that the conductive blind hole of this design differs from the punching hole 
structure of the conventional overcurrent-protection device. 
To the last, coating of the 2nd conductive member 203 is carried out by the 
insulating material (not shown), and it completes a PTC plate at it. The external 
conductivity member of a PTC plate is etched, two or more cutting plane lines (not 
shown) are formed, a cutting plane line is met, a PTC plate is cut, and two or more 
overcurrent-protection devices are obtained. 
[0038] 

Drawing 3 shows the sectional view of the overcurrent-protection device by the 1st 

operation gestalt of this design. 

[0039] 

Although a through hole has the minimum diameter of 200-250 micrometers when the 
conventional through hole is obtained by mechanical punching, the micro BAIA hole of 
this design attained by laser etching has a diameter smaller than 80 micrometers. On 
the other hand, in about 2000 micro BAIA holes per for 1 minute, laser punching 
operates more quickly than the conventional mechanical punching. Thus, it not only 
reduces the size of an overcurrent-protection device, but about this design, it 
offers higher productivity. 
[0040] 

Furthermore, the overcurrent-protection device of this design may include the charge 
of rigid reinforcement for increasing the reinforcement of the structure. That is, 
the resistance component 20 containing the current detector element 201, the 1st 
conductive member 202, and the 2nd conductive member 203 is formed, and the 
resistance component 20 contains further a rigid insulator 210 like FR4 glass-fiber 
substrate, drawing 3 -- ****** the rigid insulator 210 is attached in one [ which 
counters the current detector element 201 ] 2nd conductive element 203 side like. 
The rigid insulator 210 is formed of a heat laminating, and can carry out the 
laminating of the 2nd conductive member 203. 
[0041] 
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Furthermore, the overcur rent-protection device of this design may contain two or 
more layers of a resistance component, attains the effectiveness of series 
resistance, reduces resistance of an overcurrent-protection device, and increases 
the operating current. 
[0042] 

Drawing 4 a - drawing 4 d illustrates the flow chart of manufacture of the 
overcurrent-protection device by the 2nd operation gestalt of this design. Two 
parallel stratified resistance components are used in order to reduce resistance of 
an overcurrent-protection device in the one half of extent of the origin of it. The 
1st resistance component 40 containing the 1st current detector element 401, the 1st 
conductive member 402, and the 2nd conductive member 403 is formed, and 1st 
insulating light mask hole 404a and 2nd insulating light mask hole 404b are formed 
by etching the front face of the 1st conductive member 402 so that it may be 
illustrated by drawing 4a. 
[0043] 

Then, the 1st insulating layer 405 is formed on other fields of the 1st current 
detector element 401 and the 1st conductive member 402 which counters, the 2nd 
insulating layer 406 is formed on other fields of the 1st current detector element 
401 and the 2nd conductive member 403 which counters, and the 1st insulating layer 
405 and 2nd insulating layer 406 may be formed by the laminating or the breadth 
technique so that it may be illustrated by drawing 4 b. Subsequently, the 3rd 
conductive member 407 and the 4th conductive member 408 are formed on each front 
face of the 1st insulating layer 405 and the 2nd insulating layer 406, and the 3rd 
conductive member 407 and the 4th conductive member 408 may be formed by the 
laminating, electroplating, or nonelectrolytic plating. Then, three optical mask 
holes 409a, 409b, and 409c are formed by etching the front face of the 3rd 
conductive member 407 and the 2nd conductive member 403, and alignment of the 
optical mask holes 409a and 409c is carried out at right angles to 1st insulating 
light mask hole 404a and 2nd insulating light mask hole 404b. 
[0044] 

Then, it penetrates through the optical mask holes 409a, 409b, and 409c, and a 
carbon-dioxide-laser beam carries out the burning of insulating layers 406 and 405 
and the current detector element 401, and forms three micro BAIA holes so that it 
may be illustrated by drawing 4 c. The three micro BAIA holes become conductivity, 
thereby, in order to form three micro BAIA holes 410a, 410b, and 410c, are filled up 
with conductive gel or are processed with electroplating or nonelectrolytic plating. 
Then, it is etched so that insulating light mask hole 404c may be formed on the 
front face of the 3rd conductive member 407 and the conductive insulating region 411 
may be formed in the front face of the 4th conductive member 408. The front face of 
the 3rd conductive member 407 is covered by the 2nd current detector element 412, 
and the 2nd current detector element 412 may be formed of breadth or a layer 
laminating. Then, the front face of the 2nd current detector element 412 is covered 
by the 5tfi conductive member 413, and the 5th conductive member 413 may be formed of 
a laminating or electroplating. Then, both the 2nd sensing element 412, the 3rd 
conductive member 407, and the 5th conductive member 413 form the 2nd resistance 
component 41. 
[0045] 

Similarly, an optical mask hole is formed, and the procedure for carrying out laser 
etching of the conductive 5th member 413 top is applied in case micro BAIA hole 410d 
is formed. Then, the front faces of the 5th conductive member 413 are an insulating 
layer 414 and the external conductivity member 415, and are covered with a target 
one by one. The front face of the external conductive element 415 is etched so that 
two optical mask holes 410e and 410f and an insulating region 416 may be formed, and 
an optical mask hole is penetrated with laser so that two micro BAIA holes may be 
formed. Subsequently, two micro BAIA holes become conductivity, thereby, they are 
filled up with conductive gel or electroplating is carried out so that it may be 
illustrated by drawing 4 d, and two micro BAIA holes 410e and 410f may be formed. An 
insulating region 411 and an insulating region 416 are used, respectively so that 
the 4th conductive member 408 and external conductivity member 415 may be divided 
into two conductive edges 411a and 411b and each of 416a and 416b, and thereby, they 
form a horizontal and the PTC plate which it is symmetrical in perpendicular and is 
indi recti vity. Finally, the external conductivity member of a PTC plate is etched so 
that two or more cut lines (a drawing is not shown) may be formed, and a ptc plate 
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is cut along with a cut line, in order to obtain two or more overcurrent devices. 
[0046] 

It is shown that the end contacted the internal conductivity member, and the micro 
baia holes 410b, 410c, 410e, and 410f are in the condition that the other end was 
exposed from the outside in the exterior of an overcurrent-protection device, have 
been arranged inside an overcurrent-protection device, were called the conductive 
blind hole in all, and have connected the structure of the whole 

overcurrent-protection device with the internal conductivity member and the external 
circuit electrically. On the contrary, in spite of arranging the micro baia holes 
410a and 410d inside the overcurrent-protection device, they contact an internal 
conductivity member at the both ends, are called in all a conductive 
laying-under-the-ground hole, and are electrically connected with an internal 
conductivity member or a resistance component. 
[0047] 

in the overcurrent-protection device indicated in this design, since resistance is 
reduced more, the number of resistance component layers may be changed according to 
the need of saying that the magnitude of an overcurrent-protection device is 
reduced. 
[0048] 

Drawing 5 shows the plan of the PTC plate 50 of this design. The PTC plate 50 
contains the layer of two or more resistance components. Laser, such as carbon 
dioxide gas, may be used in order to carry out ion beam etching of the front-face 
top of pinpoint burning or an external conductive member, and it forms two or more 
micro baia holes 501. Furthermore, in the suitable location on the front face of an 
external conductivity member, of etching, two or more cut lines 503 may be formed so 
that it may function as the base for every cut. Finally, two or more 
overcurrent-protection devices may be formed by cutting along with a cut line. 
[0049] 

The above-mentioned operation gestalt of this design has only the intention of what 
is explained. The operation gestalt of many alternatives may be devised by this 
contractor, without deviating from the range of an attached claim. 
[0050] 

This design indicates an overcurrent-protection device equipped with at least one 
resistance component, external conductivity member, and at least one insulating 
layer. A resistance component contains a current detector element, and the 1st 
conductive member and the 2nd conductive member. 

The 1st conductive member is arranged on the front face of a current detector 
element. The 2nd conductive member is arranged on the front face of everything but a 
current detector element, in order to connect electrically those 1st conductive 
member and those 2nd conductive member, a conductive laying-under-the-ground hole is 
used for an adjoining resistance component. An external conductivity member includes 
the 1st conductive edqe and the 2nd conductive edge, in order to connect 
electrically either the 1st of an adjoining resistance component, or the 2nd 
conductive member, a conductive blind hole is used for the 1st conductive edge. And 
in order to connect other conductive members of an adjoining resistance component 
electrically, a conductive blind hole is used for the 2nd conductive edge. 
[0051] 

[Effect of the Device] 

The overcurrent-protection device which has the conductive blind hole and 
laying-under-the-ground hole for reducing the size of an overcurrent-protection 
device in an effective mode by this design can be offered. 
[0052] 

Furthermore, the overcurrent-protection device which forms the micro BAIA hole of a 
smaller diameter using laser punching or the ion beam plasma-etching method so that 
it may prevent to a device that distortion arises all over punching since the 
required tooth space is reduced and internal stress is further applied before for 
mechanical punching can be offered by this design. 
[0053] 

An internal component is also smaller, and it is necessary to carry out, therefore 
this design can offer the solution for such a demand in a small portable electronic 
product. 
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[Translation done.] 
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